Reperfusion injury in ischemic myocardium: protective effects of ruthenium red and of nitroprusside.
Coronary reperfusion following myocardial ischemia may result in further damage to injured myocytes, as judged by their ultrastructural appearance. Ruthenium red is an inorganic dye with calcium flux-inhibiting properties which protects ischemic myocardium against reperfusion damage, as judged by biochemical indices of mitochondrial function. In this study, we produced myocardial ischemia in pigs by means of reversible coronary artery occlusion. The pigs were infused with either ruthenium red or nitroprusside (an after-load reducing agent with no known calcium flux-inhibiting properties) prior to and during coronary reperfusion. During reperfusion, both ruthenium red and nitroprusside produced similar lowering of mean arterial pressure, while mean arterial pressure rose in pigs not receiving these drugs. Myocardial samples from the ischemic reperfused region were examined by electron microscopy. Ischemic damage to nuclei, mitochondria, and myofibrils and glycogen depletion were graded independently on a three-point scale by two investigators. For each of the organelles studied, ischemic damage was significantly less for treated animals than for controls. This protective effect was similar for both ruthenium red-treated animals and nitroprusside-treated animals. These results suggest that the protective effects of ruthenium red treatment are attributable to its afterload reducing properties rather than to inhibition of transmembrane calcium flux in cardiac fibers.